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Anomalous Aortic Origin of a
Coronary Artery With an Interarterial Course
Should Family Screening Be Routine?
Julie A. Brothers, MD,* Paul Stephens, MD,* J. William Gaynor, MD,† Richard Lorber, MD,‡
Luca A. Vricella, MD,§ Stephen M. Paridon, MD, FACC*
Philadelphia, Pennsylvania; Cleveland, Ohio; and Baltimore, Maryland
Objectives We sought to present cases of familial occurrence of anomalous aortic origin of a coronary artery with an inter-
arterial course (AAOCA) to determine if it would alter our current screening and management recommendations.
Background Anomalous aortic origin of a coronary artery with an interarterial course is a rare congenital anomaly that carries
an increased risk of sudden death in children and young adults. There are no reports in the literature of familial
AAOCA in the pediatric population.
Methods In preparation for a multi-institutional prospective study evaluating patient management and surgical outcomes
in children and young adults with AAOCA, a questionnaire was sent to multiple pediatric institutions in North and
South America. Several respondents indicated caring for families with more than 1 member with AAOCA. These
patients were identified and charts were retrospectively reviewed.
Results We identified 5 families in which a child was diagnosed with AAOCA and another family member was subse-
quently identified through screening with echocardiography. The odds of this occurring are significantly greater
than what would be expected by chance. All identified by screening were asymptomatic and had anomalous
right coronary artery despite 2 of the 5 index cases having anomalous left coronary artery.
Conclusions It is possible that there is a genetic link for AAOCA. Future research into this is warranted. Due to the potential
risk of myocardial ischemia and sudden death associated with AAOCA, screening first-degree relatives for
AAOCA using transthoracic echocardiography would be the prudent approach to potentially prevent a sudden
catastrophic event. (J Am Coll Cardiol 2008;51:2062–4) © 2008 by the American College of Cardiology
Foundation
ublished by Elsevier Inc. doi:10.1016/j.jacc.2008.01.052f
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pnomalous aortic origin of a coronary artery with an
nterarterial course (AAOCA) is a rare congenital anomaly
onsisting of the left main coronary arising from the right
inus of Valsalva (ALCA) or the right arising from the left
inus (ARCA). It is associated with an increased risk of
udden death, notably in otherwise healthy children and
oung adults (1–6). The diagnosis can be challenging
ecause patients are often asymptomatic (7–10) and have a
ormal physical examination. The diagnosis is usually made
y transthoracic echocardiography (TTE) (9). Prevalence
stimates in the general population range from 0.1% to 0.3%
7,8,11).
rom the *Division of Cardiology and †Division of Cardiothoracic Surgery, The
hildren’s Hospital of Philadelphia, Philadelphia, Pennsylvania; ‡Department of
ediatric Cardiology, Cleveland Clinic, Cleveland, Ohio; and the §Division of
ardiac Surgery, Johns Hopkins Hospital, Baltimore, Maryland.a
Manuscript received November 20, 2007; revised manuscript received December
9, 2007, accepted January 7, 2008.The authors are unaware of any reports in the literature of
amilial AAOCA in the pediatric population. We now
resent our findings from 5 families in which a child or
oung adult was diagnosed with AAOCA and another
amily member was subsequently identified through screen-
ng TTE.
ethods
s preparation for a multi-institutional prospective study
valuating patient management and surgical outcomes in
hildren and young adults diagnosed with AAOCA be-
ween 1998 and 2007, a questionnaire was sent to partici-
See page 2065
ating Congenital Heart Surgeon Society (CHSS) institu-
ions for cardiologists, cardiothoracic surgeons, and nurse
ractitioners to complete. The CHSS is a consortium of
pproximately 85 surgeons from 60 university-based hospi-
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esponses from several members stating that they were
ware of families in which more than 1 person had been
iagnosed with AAOCA. Once these families were identi-
ed, each patient’s chart was retrospectively reviewed.
esults
amily I. A 15-year-old African-American male was playing
asketball when he collapsed and was unable to be resusci-
ated. It is unclear if he had symptoms prior to death. The
utopsy found ARCA. At his uncle’s request, the patient’s
rst cousins were screened with TTE and his 5-year-old
emale cousin was diagnosed with ARCA. She was asymp-
omatic. She underwent the unroofing procedure and has
one well 4 years post-operatively.
amily II. A 30-year-old Caucasian woman presented to
er primary care physician with nonspecific chest pain.
ardiac catheterization revealed ARCA. It was recom-
ended she take oral beta-blockers but she has been
oncompliant due to side effects. Her 1-year-old daughter
ad TTE and was found to have ARCA. She is asymptom-
tic and has had no interventions to date.
amily III. A 32-month-old asymptomatic Caucasian
ale was evaluated for a murmur. A TTE suspected ARCA
nd transesophageal echocardiography confirmed the diag-
osis. The TTE performed on his asymptomatic 6-month-
ld brother showed ARCA. Neither child has had any
nterventions to date.
amily IV. A 6-year-old Caucasian male collapsed after
unning. He was unable to be resuscitated despite emer-
ency measures. Autopsy revealed ALCA. The child’s
iblings were screened with TTE and the 2-year-old asymp-
omatic brother was diagnosed with ARCA. He has not had
ny interventions to date.
amily V. A 10-year-old African-American male collapsed
hile playing basketball. He was resuscitated with extracor-
oreal membrane oxygenation and subsequently diagnosed
ith ALCA. He underwent coronary artery stenting but
ltimately succumbed to intracerebral hemorrhage. His
iblings had screening TTE and his 7-year-old brother
as diagnosed with ARCA. He has not had any interven-
ions to date.
iscussion
e present the first case series of familial AAOCA in the
ediatric population. The odds of having 5 families with
his rare anomaly are significantly greater than what would
e expected to occur by chance. All unexpected cases were
nfants and young children with ARCA despite 2 of the 5
ndex cases having ALCA. This finding is not surprising
iven that ARCA occurs more frequently than ALCA (11)
nd is often found serendipitously (7–10). All cases identi-
ed through TTE screening were asymptomatic with all but
 remaining free of medical or surgical intervention. Exten-
ive literature search revealed only 1 other case report ofamilial clustering of AAOCA
ut this was in 2 adults (12).
ince screening relatives has not
een routine, the actual number
f familial AAOCA may be sig-
ificantly greater than the 5 fam-
lies of which we are aware.
Our findings raise the question
f a genetic link with AAOCA.
here are several known genetic
auses of sudden death in the
oung for which screening first-
egree relatives is recommended
o identify other family members
t risk for sudden death (13). There has been limited
esearch examining the inheritance pattern of congenital
oronary anomalies. Angiographic studies have suggested
enetic differences between races and ethnicities as the
eason for finding a larger number of 1 coronary anomaly in
ertain populations compared to others (14,15). Indeed, the
nly way to develop a genetic pedigree for AAOCA is to
ave multiple family members from more than 1 generation
ested.
As the second leading cardiovascular cause of sudden
eath in young athletes (16), it is not unreasonable to
ecommend TTE screening for family members as part of a
omplete evaluation in selected populations. The identifi-
ation of patients with AAOCA by history and physical
xamination alone is nearly impossible since these individ-
als are often asymptomatic (7–10) and typically have
ormal examinations and electrocardiograms. Therefore,
TE would be necessary to adequately screen for this
nomaly. In those identified with AAOCA, we would
epair those with ALCA but treatment of asymptomatic
RCA patients remains controversial (17). Presently,
creening first-degree relatives of children and young adults
sing TTE seems to be the prudent approach to potentially
dentify these defects and possibly prevent sudden cata-
trophic events.
eprint requests and correspondence: Dr. Julie A. Brothers, The
hildren’s Hospital of Philadelphia, 34th Street and Civic Center
oulevard, Division of Cardiology, Main Building, Philadelphia,
ennsylvania 19104. E-mail: brothersj@email.chop.edu.
EFERENCES
1. Taylor AJ, Rogan KM, Virmani R. Sudden cardiac death associated
with isolated congenital coronary artery anomalies. J Am Coll Cardiol
1992;20:640–7.
2. Basso C, Maron BJ, Corrado D, Thiene G. Clinical profile of
congenital coronary artery anomalies with origin from the wrong aortic
sinus leading to sudden death in young competitive athletes. J Am Coll
Cardiol 2000;35:1493–501.
3. Frescura C, Basso C, Thiene G, et al. Anomalous origin of coronary
arteries and risk of sudden death: a study based on an autopsy
population of congenital heart disease. Hum Pathol 1998;29:689–95.
Abbreviations
and Acronyms
AAOCA  anomalous aortic
origin of a coronary artery
with an interarterial course
ALCA  anomalous origin
of left main coronary artery
ARCA  anomalous origin
of right coronary artery
CHSS  Congenital Heart
Surgeon Society
TTE  transthoracic
echocardiography4. Kragel AH, Roberts WC. Anomalous o
main coronary artery from the aorta withrigin of either the right or left
subsequent coursing between
11
1
1
1
1
1
1
2064 Brothers et al. JACC Vol. 51, No. 21, 2008
Anomalous Coronary Artery and Family Screening May 27, 2008:2062–4aorta and pulmonary trunk: analysis of 32 necropsy cases. Am J Cardiol
1988;62:771–7.
5. Corrado D, Thiene G, Nava A, Rossi L, Pennelli N. Sudden death in
young competitive athletes: clinicopathologic correlations in 22 cases.
Am J Med 1990;89:588–96.
6. Taylor AJ, Byers JP, Cheitlin MD, Virmani R. Anomalous right or left
coronary artery from the contralateral coronary sinus: “high-risk”
abnormalities in the initial coronary artery course and heterogeneous
clinical outcomes. Am Heart J 1997;133:428–35.
7. Davis JA, Cecchin F, Jones TK, Portman MA. Major coronary artery
anomalies in a pediatric population: incidence and clinical importance.
J Am Coll Cardiol 2001;37:593–7.
8. Zeppilli P, dello Russo A, Santini C, et al. In vivo detection of
coronary artery anomalies in asymptomatic athletes by echocardio-
graphic screening. Chest 1998;114:89–93.
9. Frommelt PC, Frommelt MA, Tweddell JS, Jaquiss RDB. Prospective
echocardiographic diagnosis and surgical repair of anomalous origin of
a coronary artery from the opposite sinus with an interarterial course.
J Am Coll Cardiol 2003;42:148–54.
0. Brothers JA, McBride MG, Seliem MA, et al. Evaluation of myocar-
dial ischemia after surgical repair of anomalous aortic origin of a
coronary artery in a series of pediatric patients. J Am Coll Cardiol
2007;50:2078–82.1. Yamanaka O, Hobbs RE. Coronary artery anomalies in 126,595
patients undergoing coronary arteriography. Cathet Cardiovas Diagn
1990;21:28–40.
2. Laureti JM, Singh K, Blankenship, J. Anomalous coronary arteries: a
familial clustering. Clin Cardiol 2005;28:488–90.
3. Maron BJ, Moller JH, Seidman CE, et al. Impact of laboratory
molecular diagnosis on contemporary diagnostic criteria for genetically
transmitted cardiovascular diseases: hypertrophic cardiomyopathy,
long-QT syndrome, and Marfan syndrome: a statement for healthcare
professionals from the Councils on Clinical Cardiology, Cardiovascu-
lar Disease in the Young, and Basic Science, American Heart Asso-
ciation. Circulation 1998;98:1460–71.
4. Garg N, Tewari S, Kapoor A, Gupta DK, Nakul S. Primary congenital
anomalies of the coronary arteries: a coronary arteriographic study. Int
J Cardiol 2000;74:39–46.
5. Topaz O, DeMarchena EJ, Perin E, Sommer LS, Mallon SM,
Chahine RA. Anomalous coronary arteries: angiographic findings in
80 patients. Int J Cardiol 19992;34:129–38.
6. Maron BJ. Sudden death in young athletes. N Engl J Med 2003;349:
1064–75.
7. Gersony WM. Management of anomalous coronary artery from
the contralateral coronary sinus. J Am Coll Cardiol 2007;50:
2083– 4.
